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. ,, ltro fiet-d trials on tomato cv. U.i. 9?-3 !re=e carriecl
ouc, at the 8xper. Field of Fae. Agric. I{ostrtohor, zagazig
University in ' winter ' seasons of igeZ /lJeS ;nc] LggS/j:ggg
to studlz the eff ect .of three dLf ferent levels of p and
K fertillzers ia cornbirration with seven seed-ccld treatments
oil the Frh:usical anrt chenical characteristics- of -il;;;
i-ruits. cbtained reeults revealed tha t the r"iur"";;"
betrreep se'sd-ccId trea.tments (-loC, -?dc or -3oC for:.2hrs).-ard thc seccnC uE€r-T le..rel af fertilizerE (99 kg li
1 le tg PZ(:S + 4E kg K2o/f ad. I produeed fruits wit-h ihe
highest a*'erE.ge .fruj.t welght and dianrerer. Moreover, the
higheet values of fguit iength and sbape index. wsre repcrtei
tri.tl: treatroents of exposing ' seeds to -a oc or- -3.e f or 24
hrs in csmbirraticn with the second used ievei of f+rtiLizers.

: .Coliected deta sheraed also t,hat tornatc fruits containing
ilie hrghest chesri.cal concei:,t.ration of vit.. C, titratab j-e
acidity, r.s.s. as weli as reducing, non-redircing and toiel
sugars $ere p:.cked from. piants grown frcm seeds t-reated
'w-itb -1:c raF -2 oc f or eitlier 24 hrs in caee of tha f irst
three consij.tuerii:s or witir -1oC for i2 or 24 hrs for fruit
sugars eontent in ccmbinaiion with the highest u.sed I el'ei
cf,, rnacro-riutnenrs t99 kg lt 

.*,an 
kg p2C5 + ii kg K2{s/fafi,i.

FinalIY, j t nrer. be conciuded that tomato seeds treated
.r+ith -L tc c.r -2 "c or -3 "e f or i2 hrs ccmbiried with the
gecgnd uaed level a,f feltilizers (Sg kg l{ + 4g kg p:Og
+ 48 kg y2e/fad.l a,Jded et 3 doses ?, ? and l_l ryeeks aEiei

, ,- trgrrsp!.anti.ng gia!'e frrrii:s of better physical charaeterisiice
ttran those af otiier used treatments. ir[c.reo'Jer, seed-co1i
ire&iilent at -loC fcr ?4 hrs with usLng the ririrri fertilizers
ieveL is advlsable tc obtain fruits of beiter etiemical
consti tuents,
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TIITRODUETION

Tomatc ( tJgoper€icgn- e-sculentgg, Mill ) is consiciered
es one of the mcst inportant vegetable crops groyn in Eg1,Ft,
not only for loeal consrunpticr: but also for. exportation
pur_Doses.

One af the main goals oi this work is how to produce
tornato fruits of .good Physical and chemical charact"ti"tl"=
especially in winter where the productiori is still cbstructed
by nany problerrs. Among the pathways followed for improving
the quality of f ruLts were the seed-eol.d treatmants and
applicati.oa of ma jor 'elements. It has been reported, by
inany investl.grator that seed-ccid tfeatments, ."p.cia]iy
at -loc or -zoc fcr 12 or ,24 .hrsi exerted an increasing
effeet cn average fruit weLght (Yaslnekar ' Lgzz on tomato
and Abdalia e! 4. , 1983 on sweet pepperl. lloreover, no
significant difterences coulcl be deteeted among the various
used used-cold treatmentsr regardirrg length, dj.arneter and
shape of frults (Abdalla et E!., 1983 working on srr'eet
pepperl . The pronlskg ef f ect Ef p andl f fertilizers on
a'\t*ragt f ru.it weight hes rrtt€rl reported by Jararrilio et
4l-. , i i9?S ) and Di.nritrov & Rankc.'r ( !9?9 ) both w'orkirig on
:ornatos Farag (1984) cn peFper, l+l,ed. and Eicl (1987) an,il
r.l1-Sa'+.*;: {19LSI all iea"! with tcntnto, fi: i:as l:++n foui':C
i:.i $o ti:at len:;r-:h and cianietersiere increaseC, r,eanl'i:iIe,
fr:uit inriex cf tonato was iroi signi.fieently affected f:ibetl
and Ej i r i987 i . Concerrii;'rg chemical ccnsiituents of f ruits,
Trspiria and Nezhdarrcva i 1975 i r indieate.t that seeC-ecl.d
-ur€i'ti:ient leci to tire f.rcducjticn of high aseorbic acid f ruit
c+nt"!:t. Iicwevel', r,o sigriifieaat difl.+rneces were uetected
reEarcing vitemin c, titratable aeit{it3'and T.s-s. fruit
cc;:Esnt (Abdaiia et g!., 1983 on pepperi.

Ae regerd to the effect of F and K fertilizere on
the chemical- ecnstl.tuents of 'fruits, 'it lras repcrted that
r,'i.tamin. C was signif icantly eff ected (Diuritrov & Rankov,
igl!; Abed f, Eid, iggl; nl-siwy, lg8e e.ll rt'o.rking on to=ato).
The fr:uit ?.S.9. conLent. r.vas alsc inereased aB a resu.Lt
of P anC k fertili zers addition iDimitrov E Ranl-ov, l?79 i
Kanesiro g! El., i984 cn tomatoi or it uas not sigmificantiy
aff*ctec (Abed & Eid, L98? and ' El-sar+y, 1988 cn tomato).
ltlor€ol,erl acrdit'y of tomato fririt juice was incrsased with
irrereasing P and K fertil j zers l.evel (Abed & Eid, L98?;
E-l-Savry, lgSS) as -*ell as reducing, rron redueing and total
sl?gars were aLso l-ncreased {Alievr 1.971 on eggplant; Iiinitrov
anC lr.ankci,-. ir9?9 01: tornatc and' P:ardg, 1984 CIn s!,'€€t pepper).
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the aim of this investigation is to shed

the effect of seed-cold treatment and PK

tonato fruit qualitY.

IIAffiIAI,S END TIBTEODS

Trro field experiments were performed at the Experimental
Farn of the Falulty of Agrlcul!"I?l- ,Y::ltohgr t ?'asazilg

University, durLng wtiter seatons of L987/L988 and 1988/L989'
i".a"- og, 

'torato (Lycopersicgn qecul-entu.qr , I'1i11) cv' ' UpG'

g7-3 were soaked rn@ater for 48 hrs before exqo:

"i"g 
,.eea"--i- :tfti ''dl.fferent use.! _periods 

: 
1nd degrees of

i;;- tenperature of tested seed-ool.d treatnents. Seeds $ter€

then "oitt ttt the nuraery on Noveurber !El- '198]. and -October
25th 1988. 'ttit "planttni took pl'ace on Decenber 9!! anq

Sgf,: in 1987 ana 
-19b8 years respiitivglV. 

- 
Tran-splants were

F;J.I lU f O cm apart on one side of ridges 
-10-0 

cn wide'
Th; L*i"tfrent inciuded 2L treatnents resulted from combi-
nation 

-oi three different levels-of _phgsphorus :"d. notltliitl
i"rtrirzers (3e j ks Pzos t 3q kq^ lro4t!',: jl ke ?zos +

48 ks x2a/fai' "r,d 
6n: ts P2as + 7z ti1^!zo/f aa-'1 "o9. 

seven

seed-cold treatrnents (-taC r- J2oC or -3oQ--for L2 or 24 hrs'
beside the control-. The nitrogen f ertilLzer trtas added at
the rate of 99 kg Nlfad, f?t Jach level of P and K ferti-
lizers. The fertilizers lfere applied in the form of ammonium'

;i;;;;; .i3g.ii --N), calcium superphosphate (16'58 
-.na9sl

;-;;f"="i* sulphate (48t *Z-ol:. Fertilizers were divided
into three equal- portions ant th"t- -added at 3' 7 and lI
weeks af ter d."tt"pianting f or the f irst, second and- 

. 
third

;;;;; i."p""tivery-. A rpiit plot' desisn $:l-fo-ur replicates
;;; .a"pi"a. The plot area was about 1',/380 faddan' Other ^

culture practices 19€re carried out as eormronly- foll'owed
in the district. The temperatule.degrees ('C) anf relative
hurnidity (t) prevailtng ai x"lobia Governotl!" at the growing

seasons of irti" work are preeented at the meterologicar
table.

A respresentative sample of 20 
^ 
fruits fron eaeh experi-

mental plot waa taken at- three- clLfferent pickings in the
miildle of hanrestlng season, f or ureasuring each of the

F;;i;"1--characterisiics of fruitsT i.€. ; average weig{rtr
i"irgtrr, araneter and 

- 
shape index :ttd the chernicaL constit-

uents of tomato f ruits 7 
- i . €. Both vitaraln C content. ?ttd

at li"oJre acidity which were determined in f ''it Juice
according to A.O.i.C. (19?0)' total soluble solids by hand

refractometer and reducing, non-redusing and total- 
- :Yq?t"

percentages of f ruits as dJscribed by ulchel .99 91. , (1956 ) '
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Tenperature "Crrre montrr ..--j. f:iil*:l€ximuq Milimum , A\.'e r.rge - 
%'-' 

- '

Oct obe r: . Ag.l
Novembe r Zl.I
Decembe r Ig .7
Janusry

28.2
35 .g

?L.g
. ., 15.6

, 8.6 . ;i L4?2
5.9
7.L
8i4

L5 .7
:.t:r- I O

61
.::. .i.:t'

65':,,;
.::' 

'l

68
62
59
F7

55

38

Feb'ruary .

t'tarc,h :

4pril :

I'lay
l4 .6
I 7.6

., Sees on I 9gg/L 9A9

Oct obe r
hictJenbe r
uecernbe r
Jcliu{i r y
Feb rua ry
l"la rch
4p ril
Mey

27 .8
22.1

I $.2
L6,?
19.5
?2.3
29,7
31 .7'

14.3
7'7
8.2
5.2
7'.5

7.g
,lL -7
1{ .5

21 .o
14.9
'L3,7

10,.7
I 3.5
15.!
20.7
2'3.I

54

64

67
74

62

oq

?4,

.i ri
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All collected data were subjected to the statistical
analysis mentioned by Snedecor and Cochran (1968).

REST'LTS AND DTSCUSSIOil

1- Physical characteristics of tonato fruits:
Data concerned with weight; length, diameter and shape

index of fruits as'affected by both of seed-cold treatments
and P and K fertilizers level as well as their interaction
are presented in Tables (L, 2 and 3).

Data presented Ln Table (1) clearly indicate that
most of the used seed-cold treatments increased average
weightl length, diameter and shape lndex of fruit more
than those of the control treatment.

ft is also evident fron the same data in Table (l)
that seed-cold treatment at -loc for Lz hrs resulted in
the highest values of average fruit weight with the lowest
fruit length compared with other used treatments, the highest
fnrit diameter er:d the lowest r,-alues of fruLt index. These
results lead to the conclusion that the heaviest fruits
of nearly round shape r,rere accompanied with seed-cold treat-
ments of -IoC for L2 hrs. Sueh improving effect of this
treatment than other !,ras statistically significant in both
seasons;of this work.

It is obvious from sueh data that seed-cold trebtment
at -l"C for L2 hours, whLeh resulted in plants produced
fruits of the most suitable and standard physical characte-
risties are the sam€ that showed the highelt totar yield.
Obtained results may lead to the conclusion that increinents
of total yield in this respect is due to inerements in
average weight and diameter cf fruits (Table I l and also
to those of nurnber of fruits per plant (as shown in other
part of this rork ) .

These results are in agreement with those of Yasinska
(t972r, who reported that chilling tonrato seeds increased
mean fruit weight. It{oreover, Abdalla et al. (1983 ) r menLioned
that average fruit weight was slgnificantly increased due
to exposure of pepper seeds to -loC or -zoC for 12 or 24
hoursr meanlrhiler oo significant differences were detected
among the various used treatmentsr regarding length, diarneter
and shape of fruits.

':;.

Concerning the effect of phosphorus and potassirn
fertilizers rater data TabLe (2t clearly indicite that
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-,:Lq_-Llr, 5lj:::.::r:::l;"3i0.il:?:,;:jr?: .pf,),s 
j cal

Seed-cold t reatrnent
Temperature Tj.me

('c ) ( hrs;

AVeraqe Frult
f ruit - length
yreioh. fcm) (cm)(gI I

Fruit
diame te r

Season I9A7/L9BB

Shape
index
ft/o)

i)::n 1rs1

-1

-2

-3

L2
24
L2

....24
1€
24

59 .34
68.79
64.54
6? ,63
55.41
63d8I
65.71

6.1 3
6 .22
6.23
6 .62
6.73
6.80
6.92

5.10
5.64 .,

:,
'5.10
5.4I
5.34
5.30
5.25

1 .20
I .10
I ,22
I .22
L .25
1.29
I .31

L.S.D. at 5% o.87 o "og o.18 o.04

Season I 9BB4 989

Con t ro1

-t

-2

-3

l2
24

L2

58 .82
67 .59
55.24
66.O7

64.49
65.63
68'44

6.06
6 .29
6 .33
6.62
6,73
6.63
6 .99

5.O2
5.45
5.o3
5.35
5.25
5. 40
5.25

1.2o
1 .15
1.25
I .23
1 .29'r.2z
r ,32

24

T2

24

.S.D. of g/" 2.39 o.L2 o.17 o.c4
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rabls ( ? r' F::::lr::,.r:;
tomato , 'i ruits .

of ,phosPhorus and Potassium
phylicai charecteristics of

gevels of fertilizer
N PzOs KzO

( kgTrad .)

AVe rage
f rUit
we igh t
(9.)

F ruit
1 ength

(ctn)

Frr ui t
diame te r

( cn)

Sh aPe

index
I/o)

season L987/Le88

99 32 36

gg .48 48

62.9V

68 .59

6-,49

6'.8.2r 5.3o

I .19

1.27

99 64 72 63.82 ' '6.31 :" '' :i5r17',,1 "";" L 122

Season 1988/1989

gg 32 36 60.93 6 .43

gg 48 48 7I .47 6 '76

99647263.556"365.13!.23
L.s.D. at * !.g2 o'14 O'13 a'44

5.34 I .2O

5 .28 1 ,28
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the medium level of fertilizers resulted in the highest
values of average fruit weight, fruit length and fruit
shape index at both seasons. Such increments vrere significant
at botli successive growing seasons of thls work. However,
fruit dianeter was increased with the first level of ferti-
lizers and such increment rdas significant as compared with
the third level of fertilizers only.

It is obvious from sueh data that treatment of medium
-l-evels of fertilizers, which resulted in the highest average
fruit weight and length, is the same that showed the highest
total- yield. Obtaiend results may lead to the conelusion
that increment of average weight and length of fruits
(Table 2) more than of number of fr:uits per plant.

These resulte are in aecordance with those of Jararnillo
et al., (1978) and El-Sawy (1988) on tomato and Farag (1984)
on Eeet pepper. Moreover' Abed and Eid ( 1987 ) nentioned
that tomato average fruit weight, fruit length and diameter
were affected by level of fertilizers while fruit index
6/D ) did not signif icantly response to used fertulizers
level.

DaLa showing the combined effect of the seed-cold
treatment and P, K fertilizers level on fruit pysical
characters ("able 3 ) indicate ob,viously that differences
amorrg different used treatments were significant.

Such Cata reveal that the seeds exposed to low degrees
cf temperature (-1oC or -zoe for 72 hours) which resulted
in plants, if received the second level of fertilizers
(99 k9 N + 48 kg P2o5 + 48 kg K2o/f,ad.), produced fruits
r+i th the highest averagie weight and diameter. Howeverr
the higher values of fruit length and fruit index were
due to the exposure of seeds to -zoc or -3"C for 24 hours
in combination with the second used level of fertilizers.

2- Chemieal constituents of tomato fruits i
Regarding the effeet of seed-cold treatrnent on vi.tamin

C. T.S.S. as well as reducing7 non-redueing and total sugdrsl
data presented in Table (4 ) show clearly that most of the
used seed-cold tratrnents significantly increased these
constituents of the fruits as compared with the check treat-
ment. However, no significant differences could be detected
with respect to titratable acidity in L987 /L988 season.
These results are worthy true during '1987 /L988 and L988/1989
growth seasons. The same data show also that the tomato
fruits showing the highest c6ntent of vitamin C and T.s.S.t
hrere picked from plants grown from seeds treated with -loc
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QualLtlz of tomato fruLts 25LL

or -2oC for 24 hours. Moreover, reducing, non-reducingand total sugars were signifciantly lncreasld also showinith9 highest values in iease of treatlng tomato seeds witi-IoC for 24 hrs followed by that of L2 hrs.

The beneficial effect of seed-cold treatment on vitaminc content whieh was previously recorded ;t Tropina and
Nezhdanova (rg7s, t is in quite tonfirmity riir, the results
?I thts study. Howev'tt _iua"tt. eE al. (1983 i;'-,";;;;that no signif icant dif f erences Fre-aetected among thevarious used treatnentsz r€gdrding vitamin i: artrJt"ii"acidityandT.s.s.corrtentsoi"'o"ei,pePperi'"ii".-----

Frsn data presented in Table (5l, it Ls evident thatincreasing level of eoLl applicatlon of p and x e"iirir;;;;sisnif icantrv increased viiatnrn - a; ;t i-;"i;;;:;il;;aa well ts reducinge Don-t€duclng and total, eugars :froii
contents. These varl.ations w,ere obvLous at uott -;";;i;;seasons of lg87 /LgeB and 19g8,/1989. ueaiwtrii", ;J;i;;fruit content responsed the sane as other fruit contentlbut it dtd not 

"hoto 
any slgnifl.cant r""pl";- il .h.';;"-;fertilizers levels. rn 'thi"- r""pb"t, th; rrigtrest varues,which showed the highest significant incrernents, were detec-ted in fruits produced from plants fertilized wlth thehighest level of fertilizers (99 kg N + 64 k9 pzoS + iZkg K2A/f ad. ) .

The I'ncrease in vLtamin c and T. s. s. content of tomatofruits, due to suiplying plants wtth mac,ro-nutrientsr rrasreported by Dl.mLtrov and Rankov (L9791t KanesLro et al.(tes{ }, Ab;d a"d Eid :. {rgsz } ;;d El-sarry (19g8 ) ;il #rrfreon toaato and AlLev (19?l) on eggplant.
:with regard to the effect of interaction betreen bothof the two srai.n faetors, it is evident from data in Table

( 6 ) that third used J.evel of fertjlizers ( 99 kg N + 64kg PZSS , 72 kg K2O/fad. ) combined iitt, seed-cold treatmentat -L'c or -2"c for 24 hours,resulted in the highest vaLuesof vitamin c, titratable acidity and T.s.s, -contents 
oftqtato frul.ts Ln both growLng seaosns of thls work, Ittoreovei,the tmato f ruits showing the highest content of reducing,non-reducing and total sugars rrere : produced ', fro, ;i ;;of the seede treated with -loc for L2 o1 24 hours and i;;i:lized with the thiral level of ferttlizers. Bowever, 

-such
dif f erences did not reach the level of sLgnlf icancy-;*;;;in the case of vlta*in cr T.s.s. and reduEing 

"og.'r" 
-;hi;h

showed slgnificant increments for the above nent{oned treat-nents at bclh s--ccsssive seagc..-.: .tf this r"rrk.
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